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GENERAL  INTRODUCTION 


The  estimates  contained  herein  are  approximate  and  are  intended  to  serve 
as  a guide  for  funding  of  the  recreation  project.  As  phases  are  developed  in  the 
future,  the  estimates  will  have  to  be  appropriately  adjusted  to  reflect  current 
construction  costs  . 

Estimates  have  been  prepared  to  show  construction  costs  for  the  various 


phases  as  described  in  the  recreation  master  plans  . 


GENERAL  CRITERIA  FOR  WATER  SYSTEMS  TO  SERVE  RECREATIONAL  AREA 

In  the  areas  where  pumps  are  required  to  provide  sufficient  water  at  adequate 
pressure,  we  recommend  that  the  following  improvements  be  included  in  a pump  house 
A centrifugal  pump  for  a lake  supply  and  a submersible  turbine  pump  for  a well  supply 
should  each  have  a gate  valve  on  both  the  intake  and  discharge  side  and  a check 
valve  on  the  discharge  side.  To  maintain  pressure  within  a system,  a hydro- 
pneumatic  tank  with  an  auxiliary  air  compressor  would  be  necessary.  When  the 
water  supply  requires  chlorination  we  recommend  a gas  type  chlorinator  similar  to 
the  Capital  chlorinator  design  for  installation  on  the  chlorine  tanks  . These  chlor- 
inators  must  be  equipped  with  a booster  pump  to  inject  chlorine  solution  into  the 
system.  Chlorine  should  be  injected  on  the  inlet  side  of  the  hydropneumatic  tank. 

We  recommend  that  the  water  distribution  main  be  Class  160  PVS  plastic 
pipe  with  a ring-tite  connection.  Because  of  the  wall  thickness  and  type  of  joint 
available,  we  feel  that  a minimum  pipe  diameter  of  inches  should  be  maintained. 
Plastic  pipe  of  \\  inches  and  2 inches  in  diameter  can  be  laid  in  curved  trenches 
with  a radius  of  100  feet  or  larger.  Where  the  water  supply  is  from  a lake,  the 
intake  pipe  should  be  hinged  at  the  shoreline  and  should  be  galvanized  pipe  fitted 
with  an  intake  screen.  All  distribution  lines  should  be  placed  on  grade  with  low 
points  in  the  line  having  stop-and-drain  valves  installed  to  facilitate  drainage  of 
the  lines  during  the  off  season.  The  stop-and-drain  valves  should  be  accompanied 
by  pits  of  washed  gravel  to  provide  for  the  discharge  of  the  water. 
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WATER  SYSTEMS  IN  THE  STATE  PARKS 


WEST  SHORE  STATE  PARK 

The  water  system  for  Campground  No.  1 will  utilize  the  existing  hand  dug 
well.  This  campground  has  31  campsites  and  will  require  3,700  gallons  per  day. 

To  provide  this  capacity,  a 750  gallon  hydropneumatic  tank  and  a 20  gallon  per 
minute  pump  will  be  required.  The  operating  pressure  range  should  be  from  35  to 
50  lbs  „ per  square  inch.  Chlorination  is  recommended  for  this  type  of  water  supply 
The  distribution  system  into  the  existing  campground  will  be  utilized  inasmuch  as 
possible  and  a 1-|  inch  pipe  will  be  installed  to  serve  the  new  campsites  . Three 
additional  hydrants  will  be  placed  on  the  new  line. 

The  new  distribution  system  for  the  balance  of  the  park  development  will  be 
installed  with  a lake  supply  at  the  north  end  of  the  proposed  boat  ramp.  The  re- 
quired capacities  are  as  follows: 


Trailer  sites 

3,200  gallons  per  day 

Boating  area 

2,600  gallons  per  day 

Picnic  area 

1,300  gallons  per  day 

Tent  camping 

1,900  gallons  per  day 

Visitor's  center 

3,200  gallons  per  day 

Walk-in  tent  camping 

800  gallons  per  day 

Administration  building 

400  gallons  per  day 

Existing  camping 

1,700  gallons  per  day 

This  quantity  will  be  divided  into  two  pressure  zones  - the  lower  zone  re- 
quiring 5,600  gallons  per  day  and  the  upper  zone  requiring  9,500  gallons  per  day. 
Operating  pressures  within  the  pressure  zones  shall  be  from  30  to  40  lbs.  per 
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square  inch.  The  lower  zone  will  require  a 1,600  gallon  hydropneumatic  tank  and 
the  upper  zone  will  require  a 2,500  gallon  hydropneumatic  tank,,  A 75  gallon  per 
minute  pump  with  a 300  foot  total  dynamic  head  will  supply  both  tanks.  The  pump 
will  be  activated  by  a pressure  control  on  the  upper  tank  and  will  pump  directly 
into  the  upper  tank.  A pressure  activated  ^alve  will  control  the  flow  of  water  from 
the  upper  tank  to  the  lower  tank.  One  chlorinator  will  be  installed  at  the  pumping 
station . 

The  transmission  line  from  the  pumping  station  to  the  upper  hydropneumatic 
tank  will  be  3 inch  pipe.  From  the  pressure  tank  to  the  trailer  sites  a 2 inch  pipe 
will  be  required,  with  a 1-|  inch  distribution  system  throughout  the  trailer  area. 

From  the  tank  to  the  visitor's  center,  a 2\  inch  pipe  will  be  installed,  and  from  the 
visitor's  center  to  the  administration  building,  a l-§  inch  pipe  will  be  required. 
Hydrants  to  facilities  will  be  installed  as  shown  on  the  plans  . 

LAKE  MARY  RQNAN  STATE  PARK 

The  supply  to  the  water  system  of  Lake  Mary  Ronan  State  Park  will  be  a 
lake  supply.  The  intake  pipe  will  be  galvanized  pipe  and  must  extend  out  into 
the  lake  for  a distance  of  approximately  400  feet.  The  ground  elevation  change 
from  the  lake  to  the  upper  campsite  is  approximately  90  feet.  Twelve  hydrants 
will  be  installed  to  serve  the  area.  The  pressure  range  of  the  upper  campsites 
will  vary  from  20  to  30  lbs  . , at  the  lower  campsites  from  approximately  40  to  50  lbs  . 
and  at  the  boat  ramp  from  60  to  70  lbs  . per  square  inch.  The  required  capacity 
will  be  set  at  approximately  7,200  gallons  per  day.  This  will  require  a hydro- 
pneumatic tank  of  3,000  gallons  and  a pump  capacity  of  40  gallons  per  minute. 
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operating  against  a total  dynamic  head  of  175  feet.  The  pump  will  be  powered 
by  LP  gas  engine  controlled  to  start  with  a pressure  switch  from  the  hydro- 
pneumatic tank.  The  transmission  line  from  the  pumping  station  to  the  camp 
areas  will  be  a 2f  inch  pipe  . The  distribution  system  throughout  the  campsite 
area  will  be  2 inch  pipe,  and  from  the  pumping  station  to  the  boat  launch  area 
a !-§•  inch  pipe . 

MISSOURI  HEADWATERS  STATE  MONUMENT  PARK 

The  water  system  of  the  Missouri  Headwaters  State  Monument  Park  must 
provide  water  to  74  campsites  and  16  trailer  sites.  This  will  require  a capacity 
of  9,500  gallons  per  day  from  a 2,000  gallon  tank,  and  a 50  gallon  per  minute 
pump  operating  from  35  to  50  lbs  0 per  square  inch.  Although  chlorination  is 
not  proposed  at  this  time,  the  pumping  station  should  be  large  enough  for  in- 
stallation of  chlorination  equipment  at  a later  date.  The  well  will  be  located 
at  the  southwest  corner  of  the  trailer  camping  area  and  will  be  connected  to  the 
camping  area  with  a 2j  inch  pipe.  The  distribution  systems  throughout  most  of 
the  trailer  camping  area  and  the  tent  camping  area  will  be  2 inch.  The  plans 
show  the  tent  camping  area  to  be  developed  in  three  stages  . The  first  stage 
should  include  a looped  system  around  the  first  phase  of  campsites  . The  exist- 
ing well  at  the  boat  launch  area  can  be  utilized.  New  wells,  with  hand  pumps , 
are  proposed  for  installation  at  the  picnic  areas.  This  would  be  more  economical 
than  drilling  one  well  and  then  drilling  a pipeline  under  the  existing  highway. 

ELMO  STATE  PARK 

We  propose  to  obtain  water  from  the  existing  water  system  installed  by  the 
U,  S.  Public  Health  Service  to  serve  Indian  homes  in  the  area.  This  source  of  water 
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supply  is  contingent  upon  obtaining  an  agreement  with  the  owners  of  the  existing 
water  system.  This  system  will  provide  a pressure  of  30  lbs.  + per  square  inch. 
A 2 inch  pipe,  as  shown  on  the  plans,  is  to  be  extended  throughout  the  trailer 
camping  area.  For  the  picnicking  area  and  camping  area,  \\  inch  pipes  will  be 
extended  from  the  existing  main  to  the  area  indicated.  The  required  quantity  of 
water  to  be  furnished  to  the  Elmo  State  Park  will  be  approximately  12,200  gallons 
per  day. 
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COST  ESTIMATE  FOR  DEVELOPMENT  OF 
WEST  SHORE  STATE  PARK 
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COST  ESTIMATE  FOR  DEVELOPMENT  OF 
WEST  SHORE  STATE  PARK 
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COST  ESTIMATE  FOR  DEVELOPMENT  OF 
WEST  SHORE  STATE  PARK 
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COST  ESTIMATE  FOR  DEVELOPMENT  OF 
WEST  SHORE  STATE  PARK 
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COST  ESTIMATE  FOR  DEVELOPMENT  OF 
WEST  SHORE  STATE  PARK 
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Tables  20  Ea.  40.00  800.00 

Fireplaces  & Grills  20  Ea.  60.00  1 ,200.00 

Trash  Cans  20  Ea.  50.00  1 ,000. 00 

TOTAL  $3,000.00 
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COST  ESTIMATE  FOR  DEVELOPMENT  OF 
WEST  SHORE  STATE  PARK 


^ ID  ID  O O 'sf 

o cn  i— i lo  o o 
h in  co  n o n 


LO  LO 
CO  IN. 
LO  [N 


o 2 

° °. 

° s 
^ ° 
^ CM 


O O 
O O 
LO  O 


g O 
& O 


Cm  Em  >1  >?  EM 


>H  >H 
6 6 


o o o 

lo  lo 


(Of 0 (0 
WWW 


AC 

o 

o 

o 

3 

M 

EM 

CD 

-CO- 

S-. 

CO 

CD 

o 

T5 

° 

(0 

o 

O 

( — 1 

Ml 

■co- 

S-. 

CD 

N 

co 

O 

o 

P 

LO 

CM 

: — 1 

P 

<J> 

U 

CD 

N 

o 

O 

P 

o 

LO 

LO 

CM 

1 

-co- 

P 

in 

CD 

T3 

co 

(0 

S-i 

o 

a 

CM 

CM 

CM 

-CO- 

41= 

G 

G 

O 

O 

Y* 

+j 

a 

(0 

Lh 

o 

O 

o 

c/5 

Ml 

CD 

P 

K 

O.  I Cl. 


o o o o o o 

CN  ^ LO  LO  O O 
LO  LO  ,-H  O O 
On  i — I i — I CM  CO  LO 


CD  0) 

G G 

(0  (0  v > CD  (0 

t— P Ml  (d  c/5  CD 

I I (0  ^ (0  1 — 1 

CM  H C,  O ffl  O 


o 

Mb 

C/5 

C/5 

G 

CD 

(0 

CO 

O 

(0 

O 

JD 

'a 

-G 

CD 

S-. 

C/5 

(0 

a h 


-ii- 


SANITARY  FACILITIES 


COST  ESTIMATE  FOR  DEVELOPMENT  OF 
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Stop  & Drain  Pits 


COST  ESTIMATE  FOR  DEVELOPMENT  OF 
WEST  SHORE  STATE  PARK 
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COST  ESTIMATE  FOR  DEVELOPMENT  OF 
WEST  SHORE  STATE  PARK 
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Shelter  & Change  House  TOTAL  $15,000.00  $15,000.00 


COST  ESTIMATE  FOR  DEVELOPMENT  OF 
WEST  SHORE  STATE  PARK 
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Location  Equipment  Time  and  Rental  Rate Unit 

Description  #12  Grader  D-6  Dozer  D-2  Dozer  Loader  Truck  Quantity  Unit  Cost  Amount 

$22,00  $25.00  $15.00  $10.00  $9.00 
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Access  to  Cottage  Sites 

2-Lane  8 8 15  00  L.F.  376.00 

Gravel  Surfacing  370  C.Y.  5.00  1,850.00 

Base  400  C.Y.  3.00  1,200.00 

Clearing  8 8 1500  L.F.  152.00 
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COST  ESTIMATE  FOR  DEVELOPMENT  OF 
TAKE  MARY  RONAN 
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COST  ESTIMATE  FOR  DEVELOPMENT  OF 
LAKE  MARY  RONAN 
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SANITARY  FACILITIES 
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COST  ESTIMATE  FOR  DEVELOPMENT  OF 
LAKE  MARY  RONAN 
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SANITARY  FACILITIES 


COST  ESTIMATE  FOR  DEVELOPMENT  OF 
LAKE  MARY  RONAN 
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COST  ESTIMATE  FOR  DEVELOPMENT  OF 
MISSOURI  HEADWATERS  STATE  MONUMENT  PARK 
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COST  ESTIMATE  FOR  DEVELOPMENT  OF 
MISSOURI  HEADWATERS  STATE  MONUMENT  PARK 
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COST  ESTIMATE  FOR  DEVELOPMENT  OF 
MISSOURI  HEADWATERS  STATE  MONUMENT  PARK 
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TOTAL  $25 ,500.00 


COST  ESTIMATE  FOR  DEVELOPMENT  OF 
MISSOURI  HEADWATERS  STATE  MONUMENT  PARK 
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Underground  Cable  1100  L.F.  0.50  550.00 

Risers  20  Ea„  20.00  400. 00 

TOTAL  $950.00 


COST  ESTIMATE  FOR  DEVELOPMENT  OF 
MISSOURI  HEADWATERS  STATE  MONUMENT  PARK 
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SANITARY  FACILITIES 
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COST  ESTIMATE  FOR  DEVELOPMENT  OF 
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1-1/2"  5 Ea . 55  o 00  275.00 

Yard  Hydrants  6 Ea.  100.00  600.00 

Trailer  Service  38  Ea.  75.00  2,850.00 

Stop  & Drain  Pits  6 Ea.  50.00  300.00 

TOTAL  $11,036.50 
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